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*%w\m* <Dtt&&Ki&ttmtei!miiteK)&&* i, r -tf* ct*x (3, 5- 

^-tert-^;i/-4-^ h^y^-)U)^y,y^ y]-i, r-tf^-^^SKffi^t 

-l.r-tf^^p (&tf. binap <t#B§-r^ci^^^) m^nTi^t,© 

fc»,«*©a6*»tt*;*:7-f >3WB3ft*WBfir*nTVi* Handbook of 

Enantioselective Catalysis with Transition Metal Compounds, VCH ffiJK&IS 
ff, 1993^#fiS) 0 'M^^ «rWB3 61-63690 #&fRfcfcju 2,2'-tfX (x (p- h;U 

-f ^t;^^ /) -1, v -¥^7^)\,&m&^thfr)i9-~yAmmmm-8km 

-mm&OyF^MTK fc^S lr> TWJB Tft Z> £ £jG*E*£jru#H¥ 3-255090 -f^fg 
2,2'-t*X (S> (3,5-^7JW7x-;W *X7^;) -1, V-^y^-JV 

*»W#6tt, TBOi«iT*$n« 2,.2 , -k'X[t:X(3,5-^-tert-^^ 




OMe 



5 &n<Dm&&&&zm{km\zmtiT\,*z>z\t&M,mu z\nz\zM~j\,*x*mm 

CD 2,2 , -tfX[tfX(3,5-^-tert-^;V-4-^ h^>>7x^)$X7^ 

/ ] -l , i ' - tf jr? ^j\,&m&^t~rz>w&&m$§&, 

10 C2] M^M^ni^A, ;i/5r-r>A, -TU>^A, /^^A, —yfr)V2i 

fctemx&zmm cd ih^^ms^s^, 

C3] M^jS^ai^A, ;U-^-r>A, -fUS^A, /l^v^A^fcfciy^r 
^T&SfijfB CD Cit<Z)S&&JK*ifc 

15 C5] m&&m&)V<r-VAX$>2>mU CD fBm©MS^it#:, 

C6] Ru(L)(AcO) 2 CL fct 2,2 , -b*X[tfX(3,5-^-tert-^;i/-4-^ h^->7oc 
n;W *x ^ ^ y ] -l, r - tf^^k Ac ttT-fe^l/^^T.D T*3'nsfMB C 1 3 
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C 7 D Ru (L) Cl 2 a ft 2, 2' -fcfX [If X (3, B-SMert-^JW-* b=^>:7:c 
[8) Ru(L)Cl 2 (dmf) n CL 2, 2' -t?X [fcfX (3, 5->Mer t-:/5P;]/-4-^ h*~>:7 

xn;i/)3fNX^^ /]-r, i'-b*^-^;K dmf isnj-^^^mmt^f^ 
fo] T?*£ft£fflME ClD f3m©M^Sif#:, 
C 93 [Rh(L)(cod)]OTf CL « 2, 2' - tfX [t:X (3, 5-^-tert-^^-4-^ h^>!7 
)l>)ftX7j l'-tf^^k cod « 1,5-^^7 p^-^^^x>, Tfteh 

Cl 0) 5£: 



o o 




R* 



ess*. r> immm*^Lx^Th&\,mfc*mm&rcummm*mvT\,*Th 

(3, 5-v?-tert-^;P-4-^ h + ->Xa:x;i/)^X^^ 1' -tf^^SBBIfc 
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mm. 

C 1 7 ] iliW 2, 2' -fc'X [If* (3, 5-^-tert-^;W4-^ b^v-? jc~ 
Cl 8) : 

n«^«*fctt*0ift*, 2, 2* -fc?.* [If* (3, 5-^-tert-^;i/-4-^ h*~>:7 
i£:R 4 -R' ' ' C5£*K R*«Wl*tlWbiVi7x^ R' * ' 




o&m (i) ©«aj*sKTfc^*r. 




, • • t-^-y^ . h)J- 33^ 3 69 o 

b< \z$j 3 5 ^e;pt^-5c 
7jc^bU^^Ay;i/$-^7A^ffl*«, {t;^#i(ii)i ^&;i/^bT^ 0.25^ 
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;UX— r-;k ^X^PX—^K rh7tFD77> (THF), l,4->?^itX 
v^X^I/X-^K fh5hHD77> (THF), l,4-^^>, 1,2- 

fl^%(IV)«, g#&*DCD7j& s mX\&rh?^U>V?-X, 31 985 
H, 1990 ^-^•^•t-^^.^^hij-, 58 #, 1945 M; 

1993 *m\zmm<Djjmzm~D xmrnx^z. z.o^o\z LTfsn^^t (iv) 

> (P»:DABC0), hUlW^X >M V^D tf;i/X^;UT.^>, bV (n- 
^Dtf;i/) t^x MJ (n-^;W 1, S-^Tif k^>* n C5.4.0) -7- 

i,4-^^;nf^^^>, i-*^tf-<u^>, i-*^;nfnu^>, 4-^*-p 

<D5%ft£V<U 1,4-^Tlftfv^D C2^2.2] ^^ >% h , Jx ^ T ^^ 

^yypif^x^T^^ifOS^T^^afe^. #{'$F*b<«, 1,4-5? 
T1fb:->^D C2.2.2] *-^>T?&£ 0 

^*>n<5 rx^^^j turn Nici 2 -tfx (y7i-jw *X7^; 

C,. 4 T;^> % NiBr 2 , NiCl 2 , NiCl 2 - k'X (y7i~JW *X7^-j|,7iDtX 
NiCl 2 -tf^ (h>j7x-j^7^», Ni-Th7^hij7x-;^/;7^ 
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>, Ni • t h 7^7 h U 7x-;V*X7 h, Ni • 2?iJ)W£=.)V\Z7> ( h U 7 
iX )V) *X7J>, NiBr 2 -fc?X (hU7irjl/^7^f», Ni-t'X 0,5- 
y^n^^yx», Ni-h*X. (y^D^^^i-jW, Ni • tf* (x^;w>i7 
□ ^>^^X-;P) > NiCl 2 ->^ M->x^>, Ni(BF 4 ) 2 *fe«Ni(PF 3 ) 4 75:^^ 
frf^tl^o ^^Tfe, NiCl 2 - h*7> (i^nix;!,) *X74 J C l . 4 T;V^>, NiBr 2 , 
NiCl 2 , NiCl 2 -b*7> &7^-)V) ^7^Jl/7iDtX NiCl 2 • tf X (hU 
7i^I/t|nX7^», Ni •■7^h^^XhU7'a:x;>7lNX^^> % Ni -^h^X 

hU7x-;^77-f h intern • -x#;i^x;nfx (.h'J7x-;w *x:7 
^>&e*£#W£bu 0 tOfott, Nici 2 -tfx (^^7oix;w *X7j y c^tji 

Jj>fc£-t)W£V<, mz NiCl 2 - tf* (i?7^~)l) *X7^7x^»iWt 

b^o 

< 2 b 3 ^l/T&'So 

x^^r;v^(D^»^ fc-g-#Kiv)i ^i/t^fbT^j o.oi &^b io ^e;K 
2? * b < o. 05 &v> b i ^e;1/T^-5o 

(M, N,N-^^f F (DMF), N, N-^^;i/Tiz h\ N-pt^;i, 

i^n-7DlfjK fi^n-^^i!), X-^m^ (M> y^f77°D 
fcf;i/X-^;K 5?X5P;i/X— t\Ma rh7hFn77> (THF), l,4-^^it> % 

^ Dn ^>> u-^odx^x ra^^m^^), 

x^;-;k-fv7n;v-Jk tert-:/^ ^rh>^ 
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U>»7$ F^i&8S ^^f^^'J >t75 F&<*:) 
$Sfc^*b<«T$H*»«E (N,N-^^j^75F (DMF), N,N-S>*^ 

KSJiSC^fe^SK^fflft^ 15 30 fcttl, 180*C, 0?£L<kfc®8O£:^L 120*0 
T&3„ ttK*fc:&tt«£j£l$IWWU 1 fcv>L 240 mm. $?S:b< teffi 24 
bl68^T^So 

*»W©»gteM*i*K:*ft5 tm^^Mj Will p^a, ;i^x 

ffllMj Sf£l8#, «Ht&M#f£, 341-344 1991 ¥teS5«©^fefc^V^ {fc-g- 
^(I)£fc?X (V'^D^^-1,5-^X» D^ACDrrF^^Dtf^ifci; 

(J.Chem.SocChem. Commun.), 922 M, 1988 *PfcEffc©2fj&fc:fiev>, <ffr&«Kl) 
£ CRu(cod)ci 2 ] h^x>j«|f h Ui?;V75 >©?¥ftT, in^M^T 

Xyvf — (J.Chem. Soc. , Chem. Commun.) , 1208 H\ 1989 ^fCfB^O^^fc^oT, 
CRu(p-cymene)I 2 ] ,t$, ^b^^l/><i:X^y-;U4 I l:iP^# 
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hU — O.Organomet.Chem.h W,m%, 213IC, 1992 mzmm<D^mzm^X, 
ih^miX)ii [Ir(cod)(CH 3 CN) 2 3 BF 4 <r h ?\i Puy ?>*lZXm&TlZ 

z. t\z& vmmrz z tpt-vg*. 

VU-X^-(J.Aiii.Chem.Soc.), Sgll3#, 9887 1991 ^fciBttO^&KlfiEo 
18 fi^im, 376 M Cimm tlBtO^fctoT, -ffc^d) 

fc~y?r)vt*, mfm&rriz, mm. %t&rz>zt\z£r)mm~tz>z£&-(?% 

MMteM-rs**. B2HE£t^ r|4^Wij £18*. 

444H(1991^)fc1H«©3SrttlcttoT, fc<&*Kl) £|ftbff(I) £ 
b 86 3 £ i \z <t 0 fiBg*r £ o 

&««&#©5$ff», L UfrmW<Dfc&m(X), cod l,5-^Dt^^I>, Tf 
UYVy)Vjru*^)\,7.)V*=L)V, nbdtt/;u^;^$?x>, Ph«^x~;K Ac 
ttT-fe^k Et teX5P;k dmf J4N,Ih^^*M75 h\ en «X^l/>>?T 

^Xdpen^l,2-^^^x;i,x^W>^T^>,daipen«l 5 l-^(4-Tx->;i,)-2- 
-f V7*D hVkl, 2-X^ W>^T$ n 1 ^±©Sc*^f). 

CRh(cod) 0)3 OTf, Rh(L)CK Rh(L)Bi\ Rh(L) U CRh(cod) (L)3 BF 4 , CRh(cod) (L)3 
C10 4 , [Rh(cod)(L)3 PF 6 , CRh(cod)(L)3 BPh 4 , [Rh (nbd) (L)3 OTf , CRh(nbd)(L)3 
BF 4 , CRh(nbd) (L)3 C10 4 , CRh(nbd) (L)3 PF 6 , CRh(nbd) (L)3 BPh 4 , CRh (L) (CH 3 0H) 2 3 
OTf, CRh(L) (CH 3 OH) 2 3 BF 4 , CRh(L) (CH 3 OH) 2 3 C10 4 , CRh(L) (CH 3 0H) 2 3 PF 6 , 

CRh (L) (CH 3 OH) 2 3 BPh 4 

RuCl 2 (L) ,RuBr 2 (L),RuI 2 (L),Ru(OAc) 2 (L) , Ru (0 2 CCF 3 ) 2 (L), CNH 2 Et 2 3 CfRuCl (L)} 2 (/z 
-CI), 3 , [Ru 2 Cl 4 (L)](NEt 3 ) , Ru(L)Cl 2 (dmf) n , Ru(L) (methyl al lyl) 2 % 
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CRuCl (benzene) (L) ] Cl> CRuCl (benzene) (L) ] Br, CRuCl (benzene) (L) ] I, 
CRuCl (benzene) (L)] OTf, CRuCl (benzene) (L) 3 C10 4 > CRuCl (benzene) (L)] PF 6 , 
CRud (benzene) (L)] BF 4 , CRuCl (benzene) (L) ] BPh 4 , CRuBr (benzene) (L) ] CI, 
C RuBr (benzene) (L) ] Br, CRuBr (benzene) (L) ] K CRuI (benzene) (L) ] CK 
CRuI (benzene) (L) ] Br, CRuI (benzene) (L) ] I, CRuCl (p-cymene) (L) ] CK 
CRuCl (p-cymene) (L)] Br, CRuCl (p-cymene) (L)] I, CRuBr (p-cymene) (L) ] CK 
CRuBr (p-cymene) (L) ] Br, CRuBr (p-cymene) (L) ] I, CRuI (p-cymene) (L) ] CI, 
CRuI (p-cymene) (L)] Br, CRuI (p-cymene) (L)] I, CRu(L)] (OTf ) 2 , CRu(L)] (BF 4 ) 2 , 
CRu(L)] (C10 4 ) 2 , CRu(L)] (PF 6 ) 2 , CRu(L)] (BPh 4 ) 2 , CRuH(L) 2 > Cl, CRuH(L) 
2 ] OTf , CRuH(L),] BF 4 , CRuH(L) 2 ] C10 4 , CRuH(L) 2 ] 'PF 6 , CRuH(L) 2 ] BPh 4 , 
CRuH(CH 3 CN)(L)] CI, CRuH(CH 3 CN) (L)] OTf, CRuH (CH 3 CN) (L) ] BF 4 . CRuH(CH 3 CN) 
(L)]C10 4 , CRuH(CH 3 CN) (L)]PF 6 , CRuH(CH 3 CN) (L)]BPh 4 , CRu(L) CI] OTf, CRu(L)Cn 
BF 4) CRu(L)Cl] C10 4 , CRu(L)CU PF 6 , CRu(L)Cl] BPh 4 , CRu(L)Br] OTf, CRu(L) 
Br]BF 4> CRu(L)Br]C10 4 , CRu (L) Br] PF 6 , CRu (L) Br] BPh 4 , CRu (L) I] OTf, CRu(L)I] 
BF 4 , CRu (L) I] C10 4 , CRu (L) I] PF 6 , CRu (L) I] BPh 4 , RuCl 2 (L) ( en) , RuCl 2 (L) (dpen) , 
RuCl 2 (L) (daipen), RuH(BH 4 ) (L) ( en) , RuH(BH 4 ) (L) (daipen), RuH(BH 4 ) (L) (dpen) 

Ir(L)Cl, Ir(L)Br, Ir(L)I, Clr (cod) (L)] OTf, Clr (cod) (L)] BF 4 , Clr(cod)(L)] 
C10 4 , Clr(cod)CL)] PF 6 , Clr (cod) (L)] BPh 4 , Clr (nbd) (L)] OTf, Clr(nbd)(L)] 
BF 4 , Clr(nbd)(L)] C10 4 , Clr(nbd)(L)] PF 6 , Clr(nbd)(L)] BPh 4 

PdCl 2 (L),PdBr 2 (L),PdI 2 (L), (TC-allyl)Pd(L), CPd(L)]OTf, CPd(L)]BF 4 , CPd(L)] 
C10 4 , CPd(L)] PF 6 , CPd(L)] BPh 4 

NiCl 2 (L), NiBr 2 (L), Nil 2 (L) , (7t-al ly 1) Ni (L) 

CuCKL), CuBr(L), CuI(L), CuH(L), Cu(BH 4 )(L), Cu(C 5 H 5 )(L), Cu (C 5 (CH 3 ) 5 ) (L) 

*mA<Dm&&mmte(D?%, wiz&&v^h(D^ r U (D(aco) 2 , r U (dci 2 , 
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Ru(L)Cl 2 (dmf) n . [Rh(D (cod)]0Tf 
1. jS-erhx^^KD^MTC 



^mt&m (vi) <h#3 c £/^t#3o 

^fJk -f sec-:7^;k tert-:/^;k ^>^;k ^S/jHp© c,_ 6 

T)V*c)V), z/2U7)V*)V (Ms ->^P:/Dif;k y^nym ->^n^>5P 
;k ^□'v^k v^n-^^k ->^n^5P;!/^<£> C M y^D7W), 
tu-;w («, ^ocx;k i-:J-:73Mk i-ry^^mv c H0 7U-;w, 
(M, ^>^;k ^oc-;i/x^;K :7xx;kynt:;k i-^-:7^; M5F;k 

MXU, tHn^X x;kn*v (M, ^h^5>, xh^v, yn^y\ 
V^ntf*^ ^h^->, -fV^h^SA sec-7b*i/, tert-^h^^ ^> 





(VI) 
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;* h*->;*j;V3tfx;k ih+yMfcjk i/n^so&^tfx;^ -fy:/o# 
#;U/tfx;k tert-y h^->^;i/^-;k ^>h^>#;i/7fc;k ^->;i/^-> 

^;v*;i/A*^-r )V <m. n-*^)V%)VA^ov. N-x5P;v#;w^-r ;k N-yn 

;k N,N-^x^;^;w\^-r;k N,N-^yntf;i/#;w^E-r ;k Nj-y^fv^n 
fc?;k*7;PA^ ;k n-x^;i,-n-*^;u#;w\^;i,&£© n,n->> c m T)V*)V- 
#;P/*E-f;», Apy>M^ (M> 7y*Kf, ttftOT, JUM?. 3^il 

fcuis 4 «©'S'5roM^p*^tr 5 &v>t, 14 mommmm 2-^x-;k 3- 

^xx;k 2-7U;k 3-7«j;k 2-tru^;K 3-tfu^K 4-tfu^;k 2-*/ 
u;k 3-+yij;k 4-^/u;k 5-^/u;k 8-*/u;k i-<y*yy;k 3- 
-fy*/U;k Hv+ytjjk 5--fy*y U;k tr^^n;^ 2-t?U5s?x;k 
4-tfU^^x;k 3-tfDU;k HS^/iJM 3-fcfy^-;k 3-^7^77 

u;k HvtwijM i-t>hu;k 2~r>Fu;k k>H'J^ 2-^ 

>V*T*SVM 2-^>y[b]5Pxx;k 3-^>y[b]rPxx;k 2-^>y[b]y^ 
x;k 3-^>y[b]y^x;^©^#^t^«;2-trDU^x;K 3-tfou^x 
;k 2-<5^yux;K 4--rsyyyx>k 3-tf^yy>>x;k 4-tf^yu^x 
;k 2-tf^u^;K 3-tr^u^;K 4-twjs?;k 2- bf ^ ^ ^ - 
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^V^h^ sec-:/h^X tevt-^b^, ^>h*i/, 

iz^;k ^Dt:t-;k ^u;k •I'y^Ujk Ak»j;k -fv/tku;k tf 
AD-fM^o C H m;^M-;W, T;Pn^^;i/^-;i/ (flu ;* 

;i^x;k ^h^y*j^-;k -f v^h+^*;P4?-;k sec-yh*^;^ 
x;k tert-r/h^^M^k ^> h*5>;*7;k^x;k ^^;k**>-#;ktf 

)M s E'()V (Ms N-^^kJUVA^E-OK N-x^k^WN*^ ;k N-^Dtf;^ 

;wtt-f;K N-^y;/nif;kfr;w\-%-f;k jvn^-i ;k n— ryy^ 

^x5P;k*j;w\^<;k N,N-^y a tf;kfr ;wi^-r;k N.N-s^f Vy*ntf;k*7;u 
a^e-t ;k N-x^;kN-*5P;i/#;w\*^;i/&<H© n, h-s? c H m;k^ ;wt^e 

-r;w, Any>if cm, ^smc^, itofcnc?, mmt, 3#*jrp> 
a*#wrsn, Jin&oflitfts^ satin* 1 ^vzm^mm^imt^miz^v 

R' T^$n* r/\ny>M¥l iUTH 7y*«^ «H*JKtP, MIf, 
x;kfrx;k^^:/Dlf;k*;k^^ 

■&ns. 
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U-;1/x;1/*x;m-4^>j tttn M*.fc£> y xxji/Tji^xjkt^x i-^- 

^^jm^p), /Nay>M^ <«, 7y*Rf, **ic^ a**?, avmm^) 

-fV7fJk sec-^^K tert-^;K ^>^;k 'X^';^© q 
R' tbtft ^PHHC^ HC7mi§C«W£U<, 

(v)i^&;i/^Lv o. oi ^u^&^u^iqEM 0^b<«, ^l^u^p 
n\^m io ^ u^vt^So 

^©zK^ffi^O. lMPa&^L 10MPa> £F£ b < te*?J 0. 8MPa ^ £, 5MPaT?&3 0 

— £*te7Kif^iM («, ^+J->, ^>if>, h;vx>, ^>^>^ 
>m), -h'JJMI (M, TirhxhU;k yntf^xhu;^), XAft* 
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J— 

(v) ot^ritgkj&tw e.n§^^ffittft-&t (vi) £ w\ 

OH O OH O OH O OH O 

Rl^Y^OR 2 R 1 ^-^)^ R 1 -^V^OR 2 Ri-^S^OR 2 
R' ' ft' ' ft' r. 

OH O 




r 1 ^ y- " 0Ri 

R' 
OH O 




R' 

Cst^ &m^r\%mmtmMm~V$>Z>o') ^&Z>\Lfaffim.%:ft-? (syn#0 
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OH O 




R l/* *\ C q 2R 2 




(VT) 



(VII) 



ess*, r' ' Zkmrn?, mvmm^ mmm^vx^xh^r 

<D&m^\mm t mmmx& % . ] 

ymiki- b u «^a, 7K»{b* u # a#) , u u >Mi& (M, u >in 
^a^o mifens, ^^t.^t;^ u&M®£ttt£ (M, kk^- h u ^a, 

IK (ffl* <\tt>. ^>if>, h;H>, Any>ft«ft2jc*3R* 
^ (09, y^nn^^X ^od^m, i, 2-i?# ddx^>#), x— t\;U3R&| 

o ;px«Fti(M, 7thxh u ;k tr^-x h u ;w»» x;m>^> bmrnmcm. 
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2 . Heck JxJ& 



r 3 t^$*us mmm^vx^xh^yj^jm] turn t 

^h^^> -fy^h^X sec-^h^^x tert-^h^-X ^>h^X 
^->&£© C 1Hi T;i/n^^), *;i,^;k r;Wk*7;i^-;t, (m, Tii^;K 

^;kxh^^M-jK yn^y*Mri;k ^y^n^^Mz;k. 
^h^y*M-;k -fV^h^y^M-jk sec-^h^^^-jK tert- 

c,_ 6 r;i/n^->-^;^-;i/), *;paj?^^;K N^y«jR7;v^;fcfr;k/t^<Y;v 



(VIII) 



+ E 4 -R' 




(IX) 



(X) 



WO 2004/050667 




PCT/JP2003/015536 



)\<*)V W* ^JK im :?ntf;k -fvyatf;K -fv^;k 
sec-^;K tert-y^;k ^>^;k ^^jvm wmf'p>nz> 0 

^~>, ^h^X -ry^h^X sec-:/h^>\ tert-^h^rX ^>b*X 

iz^;K ypif^--;K ^u;k <v^u;k ni/u;k -xvkuvm tf 

~;k tert-^h^5>*;i/#n;k ^>b^->^;i/^-;K ^^;kt^:>;*7;k^ 

^A^E'Ok N-< yyntfjk^kW-Ok N-y^k*?;!//^^ ;k N-<y^ 
;k*7;i/A^E<;k N-tert-^;i/*;i/;\'fE-r;i//^i:(DN- ; 6y c,_ 6 T;^;i/-^;wt 
^ ;w , n, ^j^m.T)V^-)Vts)vn^ )v m. n, K-it^ivtDvn^ ;k n, n- 

-r;u), /\D^>gf (M, r7y*ise^ m^ic^ Jtjunc^ 3^mw^), is 
y y & ew$> \i s wmmvmz i & ^ u 3 flre& s „ 
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^x;kfcx;kt^>j>rfi^^ 

{b-&tj(vin)i^%(ix)©Heck^jiS^ mm. mm^nt>n^>o m*t>n 

h;i/x>, *:>k>^x AD^>-fb^7Xi^^i (m» ^dd^^>, 
n*/w», l^^nni^^/i-fWS (M, ^x^x-^k s> 

fit (#!K T-fch>\ *3^x^;l^b>^), -hu;u^^ TirhxhU 
<\tt>. ^>if>, Hkr>, +y^>^), x-^l^iS** (M, ^x^;i/x 

— 5\;k ^v^Dif;vx- t";k tert-^;vp<^;i/x-^;k 5=- 
w^l^o x— r-jv^mm cm. ^x^;ux~^;k s^rv^ntr^ 

X— 7=\>k tert-^^V^^l/X-^k S^^-frX rh7kKD77>f) # 

fk-a-tr (vi 1 1) (ix) © Heck Rmz&\t*x. *mw<DW&&mmfc(D&m 
mmttrwax)! wiztth, #50.01 su^fc^u&i^k »*u<«, ^ 

0.01 ^;kft^Li® 0. 1 ^;kr?£<5 0 

(vi 1 1) ^t^t* (ix) <d Heck ^t, (vi 1 1) (Dmmmmt& 

5 tJPTJb^o 
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fb^%(VIII)£te^#KIX)<£> Heck . BLJftlZ&VZKfoMmt, m or&^D&l 

MttcnStlSilSnSfeOTttftH. SfiftU 10 t C&^L35'C£ 

MK'H-NMR) : DPX300C/;Py Aft|Sg2p&5? : ^ h >„ 

, 13 C gHB&C&ifc;*^ h;K 13 C-NMR) : DPX300C7*;Uy# — ftM) . P*3§BS»K : 
CDC1 30 3 *p mBGS&mx*l9 h;K 3, P-NMR) : DPX300(^;i/y*— ifcK); ftflg&sp 
%K : 85WV0 4 xK»«t. K.*##r : JMS-700T(B#«^*fc|g)„ M^C : 530 (If ay 



##M 1 

(s)-2,2'-tfx ( h U 7^n^^>xM-;Pt^'» -i,r-h*^-7^;i/ 

(S)-l.l' -tf-2-^-^J — ;K26.2 g, 91 nunoL)©Tir h~ h»j;Kl30 nDiSjft 
tfU^>(19.5 g, 2.7 SD^lTiD^c. O^Th'j7MD^^>X 
;p^>m^7»(64. 2 g, 2. 5 ^fi) $ 5"CTjlDA, 5 &ViL 10<CT 2 BSrWiJBfcl, 
fe„ 3"CT7j<(100 mD^P^L, O^T@t^X^;Kl30 mL) £ill;3Lfc&, IfiT 30 

Ki^-f y^nif;vx— 5=-;Mi50 mL)*«fcr«g^(o.25 g)£2in*. 60<ct 30#jt 

&m{£&m(4%. 9 g, afijfgS) W 9785 

'H-NMR (300MHz, CDC1 3 , TMS) <5 : 7. 33 (d, 2H, J = 8. 14 Hz), 7.34-7.46 (m, 2H), 
7. 57-7. 63 (m, 2H), 7. 68 (d, 2H, J = 9. 09 Hz), 8. 03 (d, 2H, J = 8. 23 Hz), 8. 16 
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(d, 2H, J = 9.08 Hz). 

4-7"D^E-2, 6-£Mert-^;Kr~V— )V 



MeO 



7)V^>mmmrf, ^U^-2,Q-J-ieri-^)Vy ^.J g, 0.175moL) 
&cfc<!«i!#U^A(96.7 g, 4.0 Mi*) ©Tir h >(750 mL)««i;^^ 
(38. 6 g, 1.75 MS»)£ 22^^^^, S^TT 13 WM^Lfco ?f 

mm^m&m^hrco mm^jnm mD, ?j<(ioo mu^in^ ^tu, 

Wa»^7K(100 mLK 5*NaHC0 3 7jc^(100 mLK 5*NaCl tRMOOO mDTJUS^ 

jsgnti^o mm^^}(5Q. i g, »6^-r ;p> -jrup 95. 2* 

'H-NMR (300MHz, CDC1 3 , TMS) 6: 1.41 (s, 18H), 3.68 (s, 3H), 7.33 (s, 2H). 
##M 3 

If* (3,5-^-tert-y^;i/-4-^ h^->^x~;i/) *X7^>tWH 

T)vzi>mmnrF,. t^x^a(4.o g , 0.95 SD^i^ioa^goD 

THF(50 mD^^MT 1 mmmWVT^ ##M2T^L7t 4-^0^-2,6-^ 
-tert-^;VT—V-;K52 g, 0. 175 moL) £ 46'C&^ L 53*CT;tjn*.fc^ 5"CT 

i mmmwi^rc 0 ^T5x:-^mv>m^x.^jv(uAg, 0.52 ^*)§jp^^^ 

5^1 fcHfflHfcbfc. 3«CT*(50]nL) O^Th;i/X>(50mL), 6M-HC1 (20 

mL) £MT30#M«H*l,fc. «§ii£7k(20 mLK 

5XNaHCO,7fcigiE(20 mLK 5*NaCl 7jc^(20 mDTfJRjfcUfe^bfc. ^TW«SJB£ 



WO 2004/050667 PCT/JP2003/015536 

^>iDBttlU aWft-&*(11.6g f *5Bfafi»il)*#fc. W20.5X. g6,& 
166. 1*0, 

'H-NMR (300 MHz, CDC1 3 , TMS) 6: 1.38 (s, 36H), 3.68 (s, 6H), 7.49 (s, 2H), 
7.54 (s, 2H), 8.01 (d, 1H, J = 474.4 Hz). 

3l P-NMR (121 MHz, CDC 1 3 , 85%H 3 P0 4 ) 6 : 23.57 (dquint, J = 474. 1 Hz, 14.0 Hz). 
TtMfttir C 30 H 47 0 3 P tLT 

ffUMt; C: 74.04, H: 9.73, P:6.36. 

MMm-. C: 74.13, H: 9.93, P:6. 20. 

tTX (3,5-^-tert-y^-4-^ b*^7ji~)l) ^Xy^f>-^^>m^ 



OMe 



. rj^>mmm.T, mt± u (4. 55 g, 3. 0 © thf(25 mDmm&mm. 

(25*01? 30 ttmmftVtCo 7jc^^r>^hU^A(0.72g, 3.1 ^*) ^P^.fc 
1 B#W8!#L;fc.oV>Tr 5"C^T#^M 3 T^bfc tfX (3, 5-^-tert- 
^;U-4-^ h+y7x-jW^7^ >**^ H(3.0 g, 6. 16 mmoL) & J; 
5ftteU5P^AT;!/$r:^A(0.28g, 1.2 ^*)§M^Px.fc^ lE^T 18 P#WJf! 
#bfc 0 3^^(10 mD^Jn^., ^>V^Th;WX>(30 mL), 6M-HC1 (20 mL) %M?t 
fc^, ^T30^m#bfeo M/»££«U 7RS £h;i/X>(30 mL)Tiffi 
bfe 0 ^t)i±feWM*5«NaCl7jc^(20 mL) THi^i^bfeo 

^7KMmv^v^ AT ^^ g^i&u 5t$«ESiL& 0 mm** 9 a 
zu^ytf-ryj- (t;vs^ 25 g, n-^\^» -cmmvfz, fm&ss7*> 
=kDMiu ^s^-a-^d. is g, a-a^) ^#^ 0 jr* 39. 6 % 0 m& 134. 7<c„ 

'H-NMR (300 MHz, CDC1 3 , TMS) <5 : 0. 37-1.08 (m, 3H), 1.39 (s, 36H), 3.69 (s, 
, 6.23 (dq, 1H, J = 376.2 Hz, 6.78 Hz), 7.50 (d, 4H, J = 12.18 Hz). 
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3l P-NMR (121 MHz, CDC1 3 , 85*H 3 P0 4 ) <5 : -3.33- -1.46 (m), -0.13-1.80 (m). 
##M 5 

(S)-2,2'-l£.X[t£X (3,5-^-tert-y^;i/-4-^ h + ^7i-JW J 
/]-l,l'-tf^:75P;l/ 




;i/(48mg, 0.1 t#%^!H-e^b^(S)-2,2'-t^ ( h u ?mu*& >x 
-l,l'-tf^^^;K507 mg, 0.91 mmoL)^ i^l, 4-S?T1f t£->^ 
n [2, 2, 2] 4-^^>(620 mg, 6.0 S*) <£DMFM(5 mL) \Z, ##M 4 Tf^bfc t: 
X(3,5-^-tert-^;i/-4-^ h^v^-c^;!,) >^(1. 03 g, 2.3 

DMF£flfteWScU ^fc^^y-;U$in^T, HtSftl^J (737 mg, 

«69* 0 iB^ 129.5^0 mytm-. [a] D = -232° (25*C, c = 1.0, CHC1 3 ) 
'H-NMR (300 MHz, CDC1 3 , TMS) 6: 1.21 (s, 36H), 1.24 (s, 36H), 3.58 (s, 6H), 
3.64 (s, 6H), 6.64 (d, 2H, J = 7. 60 Hz), 6.77 (d, 2H, J = 7.-10 Hz), 6.92-7.00 
(m, 4H), 7.13-7.20 (m, 4H), 7.30-7.37 (m, 2H), 7.42-7.51 (m, 2H), 7.77 (d, 
2H, J = 6.91 Hz), 7.86 (d, 2H, J = 8. 02 Hz). 

,3 C-NMR (75 MHz, CDC1 3 , CDC1 3 ) <5 : 33.34, 33. 49, 36.96, 37.19, 65.44, 65. 53, 
126.64, 127.23, 128. 76, 128.80, 128.92, 131.84, 132.95, 134.51, 144. 02, 
160.37, 161.31. 

3I P-NMR (121 MHz, CDCI3, 85^0,) <5 : -15.02 (s). 
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26 . 

«*##f(ESI-HR); mn-m.; 1189.7332 

£ESHB; 1189. 7350 (M-H) 

MMM 1 

*9-JV (Z)-a-7th7$ Fv^^-hO^yfciHb 



C0 2 Me 




* ^C0 2 Me 




• Rh(cpd) 2 0Tf (4. 27 mg, 0. 0091mmoL) <D*<$? 7 — ;Kl mL)^^fc##M 5 
bfc(S)-2,2'-h^[HX (3,5-^-tert-^;i/-4-^ h^y7x^) j^X7^f 
/]-l,r-fc*^-^^;Kl2.65 mg, 0.011 mmoL) ^Jra^.^, ^M(25t:) 7? 30 #M 
M^bfeo MiS^#|© 31 P-NMR$?|l^bfeo ( 3, P-NMR (121 MHz, CD 3 0D, 85^04) 
10 <5 : 27.9(s), 29.1(s).) (Z)-a-7t h75 Hi»t^ - h (0.10 g, 

0.456 MioL)<D*& mL)mmiz£m^mMLfcm§gfcmm&ttiA. tkm 

ffil.OMPa, 25 < CT24B#r«m^^ffofeo GC (77 : CHIRASIL 

VAL, 0.25mmX30 m) KTiU^U >99. 95K, K^mM 91. 4 35Kee(R)^&o 

fee 

15 J£»!ll 

C0 2 Me 





Rh (cod) 2 0Tf (4. 27 mg> 0. 0091mmoL) <D* & J -)V (1 mL) mWz (S) -2,2'- fcf 7, & 
7i^MX7>fy) -l,l'-lf^-7^;K6.79mg, 0.011 mmoL)^n^.^ % ^M. 
(25*C)T30^^bfeo (Z)-a-7th7$K->W-h(0.10 g, 

0.456 mmoL)©*^/-;K4 rnDTO^ifBTP^bfe Rh ^#^M£Jfl;L, tK^ 
Hl.OMPa, 25t:T24^7K^S:ffofco SJft?Ml^£ GC (^J^A : CHIRASIL 
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VAU 0.25mmX30 m) fcT«!lJ£U g&*>99.9%, ^*fig 15. 33*ee(R)T*o 
• S>7-fe*h {(S)-2,2'-t:X[b'X (3,5-^-tert-^;W4-^h^'>7x-;W * 

x^^y]-i,i'-b*^^^;H ;i^=xt>A (ii) 
T;vrf>#Hmr, t:x (tj «--;>i£»-^ h p p -;^-^7A(ii) 

(100.0 mg, 0.200 mmoL) JkZS^mm 5 ta^lfc (S)-2, 2' -b:X [fcf;* (3,5->? 
-tert-^;U-4-p< h*S/7i=M **:7* /]-!, l'-tf *7^(453. 1 mg, 
' 0. 380 mmoL) fc N, N-y^f»A75 H (4 mL) £Jn*.T lOO^T 10 £f£&#L 
fee EJM©jMBfc«£U h U (640. 4 ig. 7.80mmoL)©^ 

/-;K6nL)»jftftlp AT% tt«tfc*JHItb20»nBKasLfc. /3^teMPx> 
(3 mL)Rtf7K(6 mL)£Jn*_#MU 7jcS(c h;i/X>(3 mL) SJp^SKLfe. 

mL)ft^^y-;K6iiL)*lP^ mT15l«m, 4 < CT5HIW*«a, 
^iibfco 5*«fct)«lfl:^(450 mg, ffifctfcfc) £*§fc. JR¥80X. 
'H-NMR (300 MHz, CD 2 C1 2 , TMS) 8 : 1.0 (s, 36H), 1.3 (s, 36H), 1,5 (s, 6H), 
3.2 (s, 6H), 3.7 (s, 6H), 6.0 (d, 2H, J = 8.4 Hz), 6.6-6.7 (m, 2H), 6.9 (t, 
4H, J = 5.6 Hz), 7.0-7.1 (m, 2H), 7.3-7.4 On, 4H), 7:5 (d, 2H, J = 8. 1 Hz), 
7.6 (d, 2H, J = 8.5 Hz), 7. 8-7. 9 Cm, 2H) 
31 P-NMR (121 MHz, CD 2 C1 2 , 855&H 3 P0 4 ) 8 : 67 . 5 (s) 

{[(S)-2,2'-h'XCfc:X (3.5-$?-tert-^;i-4-^h^^7x=JW 4 
/Hr-b^jWy^DD ;^X^A(II)} (N,N-^^WA75H) B 

7)V3>mmmrf. ^(v 6 -^>^y)-^h^-u-^tiu x;Hrx?A(ii) 
(101.7 mg, 0.203 mmoL)R^##M 5 T^bfc (S)-2, 2' -h'X [bfX (3, 
-tert-^^-4-^h + ^7x=^) ^7^]-l,l'-b^^ (454.8 mg,. 
0.382 mmoL)(-N,N-^^^;^;i / AT$ H (4nL)*iO*.T lOOTST 60 «-|RHi#L 
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3l P-NMR (121 MHz, CD 2 C1 2 , 85*H 3 P0 4 ) <5 : 56. 8 (s), 70.1 (s) 
H«J4 

{(S)-2,2'-b^[lfX (3,5-^-tert-^;i^-4-^ h^^7x=;W *XX^ 

'y}-Ui'-^±y^M ^dd (ID ©<&/& 

7;U:*>£fflMT* «M2T^bfe> f Tir^ h { (S)-2, 2' -tfX [b*X (3, 5- 

A (II) (237 mg, 0.168 mmol) (4 mL) 5* mm.-*? J 

~)V (0.3mL) Jn^LT, tit 93 RPWiti^bfc. KJS*©»J«&e5feU ^Mit 
^(22mg, Sfi©f9*) 96X. 
31 P-NMR (121 MHz, CD Z C1 2 , 85m,P0 4 ) 6 : 62 . 2 (s). 
»!l5 

OH O t O , 

Q ^ fYYo^ 




COOEt 

ci V> 



2T^bfc^T-fe^M(S)-2,2'-tfXClfX (3, 5-^-tert-^;i/-4- 
^ht'>7i^W ^X^^y]-l,r-tf^-t7^;H Jl^r-VA (II) (30. lug. 
0.021 mmol), 2-^ □ D-3-^V-3-7xn;P-7 , D fcft>Klf JH^tJV 
(0.966 g, 4.261mmol)©X*y-;U (9 mL) 7 Jc^jBE 1 MPa, 80*C 

T? 17.5 l^mzK*ft*ffofc. ^ORmm^m^^ GC (#:7A: a-DEX120, 
0.25 mmX30m) £$J^U >99. 935 Tifcofc. $ & Id d 

&&@*U N ( N-y^?;i/*M75 F (#7.K 1.8*, 18 mL) RO^^U^A 
(1.79g, 13.0 mmol) %tQ%_ 6 P#|«|«#b&. -f VT'n tf^X-^P (30 mL) R 
tf* (30 mL) *JlPAT»m»*U.*Jifc-f V^nU^x-^ (30 mL) £in 
^TMifflL, ^itfeW^S^lN tfDfe (30 mL), zfc (30 mL), tK (30 mL) 
TM#8fc#Lfco £©Wt»Jifcr^GC Cfr^A: a-DEX 120, 0.25 mmX30m) £ 
$0j£U 3£^MS 77.5%ee (2R.3R), 82. 7*de (cis) T&-?£:„ 
Jfc«M2 
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2-* p n-3-t+y-3-7x-jh^n tr^>^x^x^^;ucD^ 7 K^b 

9 9 oh o . o t 

CY?°^ - ifvv^ — — - /-^cooEt 



^T-fe^h {(R)-2,2*-h*7, ($?7xx;p*x:7-f y) -i,i'-¥l-y^M )V 

•^X^AOD (30. 6 mg, 0.036 ^01), 2-^7 P P-3-;t^V-3-:7 jcx;i/-yp tr 
t>tXWHXTJl/ (1.62g, 7. 17 mmol)(DX^y-;i/ (15 mL) 
BE 1 MPa, SJSMS 80'CTf 17.5 IfcMTRSMbSfTofc. GC 
Cfr^A : a-DEX 120, 0.25 mmX30m) &i^tfc<hC5, >99. 9X 

1.8*, 30 mL) Rr^jS8tt*U^A(2.98 g, 21.56 mmol) £2jn*. 6l$NMt&Lft:. 
-f V^ntf;i/X— (30 mL) Rtftk (30 mL) &Jn*.TtttfJ$NfcU *»fc-rv 
y P tf;i/X— ^;K30 mL) £2JD ATSS^tB U ^fc>i*fc#8IS &1N jft$ (30 mL) , 
7jC (30 mL), 7jc (30 mL) TlWLfc, £</}#$$JlK:o#GC (#^A : a-DEX 
120, 0. 25 mmX30m) &iW$£U 3te3**fi& 3. 9%ee (2R, 3R) , 85. 7Sde(cis) T&o 



2-* p a-3-t^y-3-7x-jhyn hf^->mx^;i/xx^;i/©^7jc^ 

9 0 OH O O 

CrV 0 ^ 'OY^ — cP 



COOEt 

»J3T^bfc {[(S)-2,2'-tfX[HX (3,5-^-tert-^;P-4-^ h^^> 

7 x-;v) *7 7 ^ y ] -l, r - tft 7?;w a o ;io=x^A(ii)} (n,n->>* 

^JlfcJl&T 5. H) B (50.5 mg, 0.036 mmol)<DX^/— ;Wjg?R(5 mL) |;Hdd 
-3-t^y-3-7iz;hya bTt^l^HXf^ (1.57g, 6.928 mmol) ©X 
^/-;W»«(10niL)*iDA., 7K3RJEE 1 MPa, MJMS 80*01? 16. WwjMWS* 
frofeo GC (#^A: a-DEX 120, 0. 25 mmX30m) $99 

j£U £ifcsp>99.9X T&ofc„ £ &fcC©KJSfi^tt©^*«£U N.N-S> 
^fMJVA7^F (#7X 1.8*, 30 mL) RO^gtfj U l7A (2. 90 g, 20.9 mmol) 
£iP*_ BWrMft^bfe. -rV^Plf^X-^ (30mL)ROf7K (30 mL) 



10 



15 



25 
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ttffi£*U *JBJc-ry^n.tr;ux-^ (30 mD &Jn>tTSfgJ*fflU, 

fc^f«JB£lN (30 mL), 7k (30 mL), tK (30 mL) 

fl&Jgfcx^GC (#^A: a-DEX 120, 0.25mmX30m) £S!fc£U ft^MS 79.4!See 
(2R,3R), 82.4«de(cis)T?a^o^:o 
3 

9 9 oh o . o . 




n r COOEt 

{ [ (r) -2, 2" - tf x &y ;r x;p#cx y j s ) -l , i * - tf y Vy n n 

^A(II)} (N,H-i)^^MM75 H). .(27.8 mg, 0.033 mmoDRtf 2-# DP 
-3-t*y-3-7x-;W^n lft>»X^H^T^ (1.586 g, 6. 998 nmol) © 

x^y— ;p as mD mm&, ?ms. iW Rj&mm so-ct 16.5 mr&kmfc 

^ffofeo Z-(DKJfcM^m\Z-Z>^, GC 0*7^ A : a-DEX 120, 0.25 mmX30m) £ 
«I£U >99.9* T^oL 3&fc£©£«fi^tt©i^*S*U N,N- 

F (^7K 1.8%, 30mL) fttflftft* U A (2. 95 g, 21.3mmol) 
SrJOA 6 B#ro»#L;fc. -fV^n^X-f^ (30 mDRtftk (30 mL) 

xmmftML. ikm\z^vyu\d)v^-^)v (30 mD ^nxxnmmmv, # 

t>1tfe^r«a& IN ilfflfe (30 mL), 7j< (30 mL), ?J< (30 mL) THrMtLfc. Z. 
<Dmmm\Z.-D% gc Cfr^A : a-DEX 120, 0. 25 mmX30m) &MfeL, yt^WM 
4.55See (2R, 3R) , 87.7*de(cis) T&ofc 0 

20 mmw7 

9 9 oh o # o . 

fc rTV^SrV^ W^coob 




ci ci 

7)VJ>nm%T, ^dd (?7 2 , r? 2 -i,5->^p^^^>?x» ;i/^x^A 
(II) (100. 9 mg, 0.396 nmol) ##0>J 5 XSf&hrz (S)-2, 2'-b*X [If* (3, 5- 
^-tert-^;i/-4-y h+->7xX;W *77^ y]-l, l'-t:>^^;K467. 0 mg, 
0.392 mmol) © h;i/X>(6 mL)^fc h >(0. 3 mL) SJPtL, 135^ 
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£T?#fclBfe©iift*(50.0 mg, 0.035 mmol)^:^ 2-^ D D-3-^y-3-^ 
y'U^y^jL^-JlJLX^-Jl (1.61g, 7. 12mmol)©X^y— ;Kl5nL) mffi.&. 
7K^fiE lMPa^Jfc^S 80t:T 15 W^K^b^ff ofco CKDM/^jg^ico^, 
GC 0*7^ A : ot-DEX 120, 0.25 mmX30 m) £$!l^U &&Jp 86. 5% Tf&oifc. 
£5Ki£©KJi&ffi^©i5*SE£@*U N.N-^^fMMys^ (#7K 1.8*, 
30 mL) XtfESfc&U >^A(2.93 g, 21.2 mmol) Ztiaz. 6 l$ra«j$l,fc 0 . -f 
Dtf^X— yjp (30 mL) Rtf* (30 mL) £JP;?LT*ftffiaiftU *»fc:-r V tf 
;VX— (30 mL) Sin&Tfl&iSfflu IN i£m C30 mL), 

7K (30 mL), tK (30mL) TIMtlfc. £ ©M§» # GC (#^A : a-DEX 
120, 0.25 mmX30m) £}&!|^U ft^MS 85. Wee (2R.3R), 87. 8%de (cis)T& 

CrY^ - oY°" o^ COOEt 

MMM 7 <hl^#©^T^bfe;i/-T-x^A-[(R)-2, 2' -b*x (^y^x;!^* 
y ^ / )-l, 1' -tf^-y^;W4t#:(33. 6 mg, 0. 040 mmol) ~BO$l-!7 n D-3-^y-3- 
7o:x;i/-yutf^->^x^;i/X7;5 : -;Kl.64g, 7.24mmol)©X^/— ;P (15 mL) 
7jc^ffi IMPa, Kmrnm 80<CT 15 BtP^KM^frofco Z.<DRJ&M& 
MiZ-Og. GC 0*7 ^A : CK-DEX 120, 0. 25 mmX30 m) >99. 9X T? 

&o7c 0 SSfcC©gj&®^©igj££g£U N,N-y^fMM7$F (# 
7K 1.8*, 30 mL) M^M#U^A(3.02 g, 21.9 mmol) &iX\*.m&mWVl£. 
-fy^D^I/X-T^ GOmDRr&K (30 mL) £iQ£Tfflffl#?|£U zfcJlfcyTV 
y D tf;i/X-^;K30 mL) ^ilP^T^S^tt} U -&*>18rfc^r8IJl SIN &gK30 mL) , 
tK (30 mL), 7K (30mL) TIMiltfc. d©^aiifCO#GC (#^A : a-DEX 
120, 0. 25 mmX30 m) SSllJtU ^ttft 3. l%ee (2R,3R), 86. 6Kde (cis)T& 

i 
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8 

9 Q oh o . o # 

- Q ^\ (I^Yt^ 0 ^ /^(COOEt 

^ CI 1> 

#%M5T^L£(S)-2,2'-h*X[k*X(3, 5-^-tert-^;i/-4-^ h^v^ae 

x;i/) *X7^/]-l,l'~lf^-7^;i/ (54.7mg, 0.046 mmol), ( 77 2 , 77 2 -l, 5-: >> 

S7U*l7?i;x.» b*X-(2-^^;PTU;W ;lo^*A(II) (12.8 mg, 0.040 

iMoi)^m-/7pn-3-^y-3-^x-;p-^nt!^>Mx^;i/xx^;i/ (1.71 g, 

7.53 mmol) (DJL&J— )\> (15 mL)j»£, tKHJE 1 MPa, 80t:T 14 

^^K^^Tofc. ^©S^M^^O^, GC C*J57A: a-DEX 120, 0. 25 mm 

X30 m) &$!i^u 4.6« ^^ofe 0 $ ^\zz\(DKmu^m<Dmm^m^ 

b,N,N-^^^;l/JjN;PAy^ K(-^7jc 1.8%, 18mL)&OC|Sm#U^A(3.15g, 22.8 

iwoi)zi\iz_6mmm&vf£o -ry^n^x-^ aomDMCTK (30mD *n 
x-cm\&frmis, 7jc)ifc-rv^Dtf;px— (30 m) ztinxTHmmmv, & 
t)"&t^mm%w mm (30 mD, tk oo mD, tk (30 nu ^ 

©Wa)B(CO#GC (#^A : a-DEX 120, 0.25 mmX30 m) £$J$6U }fc#**fiS 
67.6%ee (2R, 3R), 69. lSKde (cis) 
JttfcM 5 

2-^7 o d-3-^v-3-7x-;w^d tf^->»x^;i/xx^;KD^**ft: 

99 °i* u *A* 

: ^VV^O^ 




mi, , COOEt 

Cl ^ ci 

(R)-2,2 , -b'X(^^xX;i/^X^^7)-l,l'-lf^-^^;l/ (30.3mg, 0.049mmol) , 

(t? 2 , 77 2 -i,5-e/^n^-/7^^x» hx-(2-^^7U;w ;i/^x>i7A(n) 

(13. 6mg, 0. 042mmol) &X$2-t7 D 0-3-t+y-3-7i-Jk7n tf^->^X^;i/ 
X7>7^;i/ (1.71g, 7.543mmol) ©x^/— ;i/ (15mL) 7jc||?JE 1 MPa, 

mum scct i4 m&mikttn-Dr^ zwKfom&miz^, gc <#^a « 

-DEX 120, 0.25 mmX30m) £iai5£U >99. 9% T&ofc 0 £ SfcdODRjS 

r!l1»<D^£g5feU N,N^^^^A75F (HT7j< 1.8%, 18mL) &<^1£ 
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#U^A(3.18g, 23.0mmol) 6 Pf^ggj^Lfc. V Z?U k°;i/X-^;i/ 

(30mL) R^* (30mL) £iDx.Tttffi:fr?&U TKS^-f V^D tf^X-^U (30mL) 
£2)D*.TMaSffiU ^foi*fc3ir1$JI£lN tfOS (30mL), zK (30mL), zK (30mL) 
TJli^^bfeo Z- (D^mm \Z~D%GC (#^A: a-DEX 120, 0. 25 mmX30m) £ 
$!l/£U l.llee (2S.3S), 84. 9*de (cis) T&^fc. 

9 

@^/\°:7i?>7A(II) (2.2mg, 0.0099 mraoL) ©1,4-^^X2. 5 mD^tdv? 
^V7u)d)\>3L^)V7^> (0.25 mL, 11. 46 mmoL) 43J;££#%M 5 T&I&Lfr 
(S)-2,2'-t:X[fcfX (3, 5-^-tert-^;P-4-^ h^-> 7x~JW 3)>X7^y 
]-l,r-E^-^^;K35.6 mg, 0. 030 mmoL) ^iU^TcWi. 60 < CTlBtP^^b^o K 
mm^(D 3l ?-mSR^m^iVrCo ( 31 P-NMR (121 MHz, CDC1 3j 85«H3P0 4 ) (5 : 29. 24- 
29.54 (m).) 2,3-v^b HU77>(0. 19 mL, 2.50 mmoL), hU7;i/tP 
M0.079 mL, 0. 488 mmoL) &05fcbn*., 105 < CT24W1^£fT 
■oTcc KJfoM y a%!}%GC Cfr^A : CP-Chirasil-DEX CB, 0.32mmX25m) iCTzU^b 
, ^»->99.9%, %^mm. 64.9Xee(SK £/&J£(l/2) 33:lT&o£<, 

WW^~JV& (H) (2.2mg, 0.0099 mmoL)<£> 1,4-^^X2. 5 mD^^C 
^y/DtfJPX5 : ;i'7$> (0.25mL, 11. 46 .mmoL):fe<J;OC (S)-2,2'-tfX (z?7 
x.tL)VfcX7s( 7) -1.1' -If ±7^(1 8. 6 mg, 0.030 mmoL)§JP^.fe^ eO^Tl 
B#Pfljt#b/'co 2,3-i^b FO^^XO.19 mL, 2. 50 mmoLh hU?;^ 
n^^>x;P^-h (0.079 mL, 0.488 mmoL) ^HI^JpA., mXl^mmK^ 
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ffofco Rj&MisQB&GC Cfr^A : CP-Chirasi 1-DEX CB, 0.32 mmX25 m) \ZXM 

mmm >99.9«, yt^mm 48.8*ee(s), 6:nr&o&. 

mm±(Dmmmm 

*&m<D 2,2 , -t*7 > [HX(3,5-^-tert-^;W4-^ h+'>7ai^)$X7^ 
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1. 2,2'-b'X[tfX(3,5-^-tert-y^;l/-4-^ h *~>y x.^) y 4 

2. 3B0te«j&*DS>#A, ;i/^-^A> -YUS^A, ^ 7 ^-Mfe 

6. Ru(L)(AcO) 2 CL 2,2'-tfXCtTX(3,5->^-tert-^;V-4-^ h^^x— 

7. Ru(L)Cl 2 CL \t 2,2'-tfX[bfX(3,5-^-tert-y^;P-4-^ h*->7x-;W 

*X7* r -if ^-7^;i/*7ft*r.]T?*sn*«f^ 1 G*t<z>ai*&JH&fr. 

8. Ru(L)Cl 2 (dmf) n CL«2,2'-tfX[lfX(3,5-^-tert-^;i/-4-^ h^>7i 

n;i/)^x^^y]-i,i'-tf±^^;K dmf «n,n-^^^;^;vat^ F 

9. [Rh(D (cod)]0Tf CL «2,2'-tfX[tTX(3,5-e?-tert-^;W-4-^ h^^x 
— y]-l,l'-lf^7^;p, cod«l,5->-^D^^^>?x>, Tf «hU 

10. S: 



T*>«kV^<t:7K***^*r.] TS$n5fl2^**&li^fiDt4, 2,2 , -'tf*[tf* 



o 



o 




(3,5-^-tert-y^;P-4-^ h+->7x^W *X 7^ «/]-!, 1' -If^^l/ftffiffc 
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OH O 





^-T)immm> ^^ji^mm, ^-h>Mmm. -hvjuxmm* xju**^ 

OH O 




0 
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12. ^ 

o 



R J 




C0 2 R' 



R 



C0 2 R' 



R 



1# 



A 



C0 2 R' 



13. ^ : 
OH O 




OH O 



R J 



X)R' 



R" 
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OH O 
ft" 

1 1 mmommmo 

1 5 . mmmM&Tfrft u &m<D&mm.i?&%>m$tm 1 1 iBmoMit^o 

1 7. M^JHifl^ 2,2'-HX[tfX(3,5-^-tert-^;P-4-^ h^->^a:- 
18. ^: 



XT ^R 3 

Wf», R 3 JA7jc^M^*fe«e^*#bTViTfej;viT;wp^^-ro] 

ns-fb^*fc«-?-0*ftS, 2, 2' -HX [tfX (3, 5-^-ter h^~>:7 
5S:R 4 -R' ' ' C^*, R 4 «tlS^LT^TfeJ;^7xn;k R' ' ' ttjftH 



R 3 O * R 4 
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